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What is claimed is 



A computfer based method for preparing a stem 
cell factor (SCF) analog comprising the steps 
of : 

(a) providing computer expression of the 
three \iimensional structure of an SCF 
molecul^ using its crystal structure; 

(b) selecting from the computer expression 
of step (W) at least one site on the SCF 
molecule ^or alteration; 

(c) preparing Ua SCF molecule having an 
alteratiornm>-^aid at least one selected 
site; and 



(d) optionally 
a desired 



:esting the SCF molecule for 
characteristic . 



The method of claim 
comprises a polypeptide 
sequence portion of 
receptor and hav 
dimensional conf o^mati 
2A-2B, where/n 



whe: 



in the SCF analog 
aving an amino acid 
capable of binding a 
the overall three- 
n as shown in Figures 
thk three-dimensional 



conformation /is : 

a) anti-parallel, double-cross over 4 -alpha 
helical bundle with\a left hand twist; 
and 

b) overall dimensions of Approximately 85 A 
x 30 A x 20 A. 
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The method of claim 1, wherein \he SCF analog 
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comprises electron density distributions as 
set forth in Figures 1A, IB, and 1C. 

The method of claim 1 wherein the SCF molecule 



is a native S 



The mej^nod o 
binding site c 
:id residues 7 




selenomethionyl SCF 



The method of claijn \ wherein the site on the 
SCF molecule for altera/ ion is a receptor 
binding site on ^ theA/surf ace of the SCF 
molecule or a non-r^tefttor site of the SCF, 



5, wherein the receptor 
i)ses approximately amino 



An isolated ^SCF analog prepared according to 
the method of\claim 1. 



The isolated Sdp analog of claim 7, wherein 
the SCF analog comprises a polypeptide having 
an amino acid sequence portion of SCF capable 



recei 



leram tl 



of bindinq 
three -dimensiona 
Figures 2A-2B, 
conformation' is 

a) anti-paral 
helical b 
and 

b) overall dimensions 
x 30 A x 20 A. . 



^md having the overall 
onfoVmation as shown in 
e three-dimensional 



Lei, do\ 
kndlj 



ile-cross over 4-alpha 
,h a left hand twist; 

o 

approximately 85 A 



The isolated SCF analog of claim 10, wherein 
the SCF \ analog comprises electron density 
distributions altered from those set forth in 
Figures 1A\ IB, and 1C. 

A composition comprising an isolated SCF 
analog prepared according to the method of 
claim 1 effective to treat a subject and a 
pharmaceutically acceptable carrier. 

A method of treating a subject having a 
disorder requiring SCF comprising 

administration or a composition comprising an 
isolated SCF-"-a*tar3Jbg prepared by the method of 
claim 1 or a (jompipundN^e signed by the method 
of claim 32 

The method cff clairA 11,/ wherein the subject 
has a blood /disorders / 

The method /of cl^rim lb, wherein the disorder 
which the/^ subjeco has is anemia, 
myeloproliferative discxtrder, neoplasia, nerve 
damage, infertility, Intestinal damage, a 
pigmentation disorder, oar immunodeficiency. 

The method of claim \ll, wherein the 
administration of the isolated SCF analog is 
for ex vivo or in vivso production of 
peripheral blood progenitors, ex vivo or in 
vivro stem cell expansion, ex Vivo or in vitro 



growth of epith^JLial cells, ex vivo or in 
vitro growth of st^omalN^ells , ex vivo or in 
vitro dendritic cejLl\stimuj|ation, and in vivo 
cell mobilization 



AVnethod for designing a compound capable of 
binding to the stem cell factor (SCF) receptor 
siteyof comprising the steps of 
a) determining a binding site for the SCF 
receptor on the SCF based on the three- 
dimensional structure of SCF or an SCF 
polypeptide or portion/fragment thereof, 
atoixwTa coo^rdinates^^bqmputed from X-ray- 
data of a cjrystal comprising 
an amino acid 
of SCF capable of 



b) 



;ion 



Stept 



ide havj 



ort: 



difl 

a polyj 
sequence 

binding t"He\receptor; and 

designing s \a compound comprising an 
entity that\binds the SCF receptor. 



The method of\claim 15, wherein the design of 
the compo'und of step (b) is determined by 
shape complementarity or by estimated 
interaction en^rrg} 

The method of claiimYs, whereik the designed 
compound fits an ECF receptor finding site on 
SCF receptor as ihown im FVj^ure 6 . 



The method of claim 15, whWein the designed 
compound fits an SCF receptor^ binding site on 



SCF receptor as shown in Figures 7A or 7B. 

The method of claim 15, wherein the designed 
compound is a double-headed SCF ligand analog 
having the s t ruc^ai\jjL^se t forth in Figure 10A. 



cuaa 



The method of 
head of the double - 



m\19, when 



ein each ligand 
lieaxted SC^ ligand analog is 
an oligopeptide having kheXstructure set forth 
in Figure 10B, 



T\e method of claim 20, wherein the 
oolYgopeptide comprises a sequence, wherein 
functional moiety F x corresponds to a segment 
of amd>no acid residues from within N-terminal 
residues 1-10 of SCF, functional moiety F 2 
corresponds to a segment of amino acid 
residues\ from within residues 79-95 of SCF, 
and functional moiety F 3 corresponds to a 
segment of\ amino acid residues located within 
three amir\o acid residues of amino acid 
residue 12\, wherein F 1# F 2 , and F 3 are 
connected by\connecting peptide segements X n/ 
X m , and X p , respectively, wherein n=0-5, m=0 - 5 
and p=3-8 amiAo acid residues, respectively, 
and the conjugation moiety F L is a cysteine 
residue . 



The method of dlaim 21, wherein the functional 
moieties F lf F 2 \ and F 3 on the ligand heads 
have been selected by bacterial phage display 



for optimal receptor binding 



The ' method 
functional moi 
segments of an a|c 
are replaced by- 




claim 21, wherein the 
and connecting peptide 
oligopeptide ligand head 
k ch&fiical mimetics . 



method of claim 15, wherein an appropriate 
chemical scaffoYd of connecting segments has 
been Resigned tp y.Qri|lpri 
moieties F lf V 2 , \ and 

atorial chemistry for 
^n^ingy from a library of 



se (present) functional 
3/ which have been 



selected by comb 
optimal\ receptor b 

chemical^ moieties complementary to receptor- 
binding ^Ltes on the surface of SCF 



The method 
comprises an org 
capped at each 
moiety, F c , which, 




m 15, wherein the linker 
lymer having two ends 
a reactive capping 
t covalently with the 



conjugation moiety, F L , on the ligand head. 



The methfod of claim 25, wherein the organic 
polymer ia polyethyleneglycol (PEG) comprising 
the structure H [OCH 2 CH 2 ] n OH, wherein n is 10- 
20 . 



The method on claim 25, wherein the capping 
moiety, F c , is b. thiol -reactive group such as 
N-ethyl maleimiae . 



The method of claim 15, wherein the 
conjugating moiety, F L , is a thiol containing 
group such as cysteine. 

A compound (designed by the method of claim 15. 

A composition^ comprising the compound, designed 
by the method of claim 15 and a 
pharmaceutically acceptable carrier . 

The compound of claim 30, wherein the compound 
comprises an isolated SCF analog, whose 
alteration site is a receptor-binding site on 
the surface of the\ altered SCF molecule. 

A method of treating a subject comprising 
administra^iorT" of a jc\onTp©u^id designed by the 
method of claim 32 

The method of clairrf 32 ,\ wherein /the subject 
has a blood disordej 

The method of claim 33, Jr^herein the blood 
disorder is anemia or immunodeficiency. 

The method of claim 32, wherein the compound 
is an isolated SCF analog, 

A method of stimulating the\ production of 
hematopoietic cells in a subject comprising 
administering an isolated stem cell factor 



-101- 




(SCF) an^og 

The met 
cell factor 
method of cliitrf 
claim 32 . 



36, wherein isolated stem 
alog is prepared by the 
(designed by the method of 



method of c\aim 37, wherein the isolated 
SCF\ analog comprises amino acid residues of 
natiVe or recombinant SCF1-165 or amino acid 
residues of a recombinant selenomethionyl 
SCFl-l\l 

AK^isolated stem cell \f actor (SCF) molecule, 
which is an altered \ SCF, comprising any 
portidn of amino acids \ 1-165 of a human SCF 
polypeptide, optionally comprising an N- 
terminal\ methionine before amino acid residue 
1, wherein t^ie^polypept idfe has ai^^mino acid 
sequence ^durtion of SCF cfebable of birMing to 
the SCF receptor. 



altered isolated steip cell factor/molecule 
of cl»aim 39, wherein an blteraVion/ls selected 
from Vhe group consisting V^of deletion, 
insertion and substitution^ Df\at least one 
amino kcid residue-^rrom toe naturally 
occurring^ amino acid sequence of\SCF. 



Th&, altered isolated stem cell factbr molecule 
of \laim 40, wherein an alteration is a 



E^suncated ISCF comprising amino acids 1-141 of 
a human SCK polypeptide, optionally comprising 
an NvtermiVal methionine before amino acid 
residiA 1 

altered isolated stem cell factor molecule 
of \;laim 40, Wherein the substitution of at 
leasA one aminb acid residue is selected from 
the gaoup consisting of SCF(Y26C) disulfide- 
linked\dimer, S<SF(D25C), SCF(K62C), SCF(K78N, 
N81K) , SCF (R117AA I118A) , SCF(E92A, S95A) , and 
SCF (D124A, K127D)\ . 

A stem cell factpr molecule of claim 40, 
wherein the overall three-dimensional 
conformation of the\ stem cell factor molecule 
has an alter^d-*'"flrE^ structure of 

the aC-32 loop. 



A pharmaceutical 
altered isolated 
a pharmaceutical!' 



:omfc>ositiory comprising the 
(CF n\olecuXe of claim 3 9 and 
:able carrier. 



A stem cell factor molecule of claim 39, 
wherein the molecule ±A a hybrid molecule of 
the altered stem cell fiactor molecule and a 
second protein or fragment thereof 



A stem cell factor molecule of claim 39, 
wherein the alteration of \the aC-(32 loop is a 
change in length of the amiVio acid sequence of 
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the aC-f32 idap by a deletion or an insertion 
of at least one amino acid residue or a change 
in at least on& amino acid residue from the 
naturally occurring amino acid residue (s) of 
the aC-32 loop. 



:em 



altered i/solat&d st 
of Vlaim 46 , 
least\ one a 1 
naturally occurring ^mmq, 
selected from 



whep 



m the 
icid 



1 the 



11 factor molecule 
hange in said at 
esidue from the 
acid residue (s) is 
roup consisting of 



SCF(Y26&) disulf ide-lihked dimer, SCF(D25C) / 
SCF(K62C)\ SCF(K78N, N81K) , SCF(R117A, I118A) , 
SCF(E92A, 3^9 5 A) , and SCF (D124A, K127D) . 



